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During 1960, some noteworthy papers on the fresh-water bryozoans were 
published by Bm;hnell, Grancarova, Lacourt, Vigano and \:Viebach. In these 
papers, the species were described in detail basing upon the field materials. It 
seems that there remains some questions on the specific characteristics, and that 
there is confusion in the taxonomy of this group. P. repens and P . .fungosa were 
distinguished from each other by the difference of one or two features, and on the 
other hand, If. minuta was regarded as a synonym of H. punctata. by the resem-
blance of one or two features. 
1) Heretofore, P. fungosa was distinguished from P. 1'epens mainly hy the 
fungoid zoarial mass and the size of the statoblasts. When the validity of P . 
.fungosa was emphasized, (1) the comparison of the materials was made on those 
grown under the different conditions, (2) although many transitional forms were 
present between the two species, this point was neglected in the discussion, and 
(3), in spite of that the hvo species agreed in many features, no discussion was 
made on the agreement of those featm·eR. 
The results of the rearing ohservations showed first that the majority of the 
features vary in wide ranges being influenced by the various environmental factors. 
This fact proves that the comparison of the species should be made on the materials 
grown under the same condition. 
The second result of the observations i-ihowed that difference was seen among 
the materials originated from one colony, even under the same condition by the 
after effect of the environmental factor in the parent colonies. \Vhen the materials 
come from different habitats, e.g., those different temperatures, they may i-ihow 
difference among them in some features under the same rearing condition. 'l'hc 
colonies of the German P. fungosa. typical differed frmn P. repens, being very 
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compact in the first generation. Those in the second generation were also more 
compact than the colonies of P. repens under the same condition. But no differ-
ence was found between them iu this feature after the third generation (Toriumi, 
1971, p. 131, Pl. XV, figs. 13, 14). This compactness of the colonies in the German 
materials seems to be caused by the after effect of the environmental condition in 
Germany. It cannot be said that the materials which show a little difference in a 
few features always belong to different species. 
The third result showed that difference was recognized among the colonies 
originated from the larva, the floatoblast, the sessoblast and the aged branch 
of the colony, in the appearance of the colony and in the width of the zooecia etc. 
This phenomenon should be noted in the comparison of the species. 
The fourth result showed that P. •·epens, P. emarginata, P. casmiana and H. 
punctata are polytypic species. When the two intraspecific groups, which are 
present at both extremities of the genotypical variation, for example, those two 
of P. repens from Shige-numa and the reservoir at Asamushi (1970 A, Table V, 
Fig. 5, A-0), are compared with each other, large difference is seen in the features. 
But the presence of many transitional forms shows that they belong to one species. 
The presence of the intraspecific groups in one species should be notecl. 
Thus the causes of the variation of the feature are complicated and little 
difference is often seen among the materials of one intraspecific group in a few 
features even under the same environmental condition. From these facts, it is 
very difficult to discuss the species by only a little difference of a few features. 
As mentioned in the previous report (1971 A), no boundary was recognized 
between the field materials of P. repens and P. fungosa. The rearing observations 
proved that the German P. fungosa typical was P. •·epens (1971 B). But there 
remained some doubt on some specimens of the European P. fungosa, which were 
not reared, and the writer hesitated to deny the validity of P. fungosa. 
The floatoblasts of these European materials had broader float on the capsule 
at the dorsal side than that of P. repens, and therefore, the naked part of the 
capsule was narrower. The rearing observations showed that the intraspecific 
groups of P. repens differ from one another in this feature. In one intraspecific 
group, the coverage varies widely as shown in the figures (Fig. 1, A-D). The 
variation ranges of these two species overlap widely, and P. fungosa cannot be 
separated from the other in this feature. 
Thus the observations showed that the characteristics of P. fungosa emphasiz-
ed by many workers heretofore are of no specific value. It may be said that P. 
fungosa is not a valid species but a synonym of the luxuriant form of P. •·epens. 
The confusion of the species is caused by that discussions were made basing on the 
difference of one or two features. 
2) As reported in the previous paper (1972 B), some European materials of 
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Fig. 1. Floatoblasts of P. funyosa and P. repens. dorsal side x SO 
A-P. funyosa from Germany room temperature IX 27, 1968 first generation 
B-ditto second generation room temperature XII 9, 1968 
C-P. repens Shige-numa 23°0 IX 17, 1969 D-ditto 28°0 IX 3, 1969 
A B c 
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Fig. 2. Comparison of the colonies reared in one vessel at 23°0. natural size A~Ii. punctata 
from Bulgaria B-H. minuta C~P. repens Mode of branching is similar to that of H. 
minuta. 
P. repens were misiclentifiecl as P. punctctta by the resemblance of a few features. 
The disagreement of the other features was neglected in the identification. A 
similar case was seen in the relation between H. minuta and H. punctata. The 
results of the rearing observations on these species were; 
(a) Under the same condition, they showed marked difference in all the 
features examined. 
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(b) The difference of the feature is very large comparing with that among 
the intraspecific groups of Il. pwwtata. . . 
(c) When all the features were compared with one another, no transitional 
and no intermediate forms were seen between the two species. 
(d) The colonies of H. rninuta resembled those of P. 1·epens in the mode of 
branching at 23'0 (Fig. 2, A, B), but difference was seen in the length of the 
zooecial tube. 
Some reared colonies of H. punctata from Bulgaria resembled those of P. 
repens from Shige-numa and Tsuta-numa. . . 
In the field materials, each feature varies in a wide range by the combmatwn 
of the genotypical and the phenotypical variations, and thus the variation ranges 
of some features overlap partially between the two species. Therefore, the field 
materials of the Plumatellas sometimes show no difference in a few features. The 
colonies of P. repens, P. emm·ginata and P. casmiana grown on a submerge~ bam-
boo stem in entangled state were collected from a small poncl at Asamushl. The 
latter two species showed no difference in thiclmess of the ectocyst, degree of 
incrustation, degree of chitinization and in the width of the zooemal tub.es. On 
the agreement in a few features among different species, Bushnell stated m 1965. 
(p. 354). . . 
From these facts, it is very difficult to chscuss the speCies only by the resem-
blance of a few features. As far as concerns the materials examined, the different 
species showed marked dift'erence in the majority or in all the features, and no 
transitional forms were seen among them. 
3) In 1965, Bushnell stated on the intermediate form of P. repens and.P. 
emarginata in detail. At that time, he suggested the presence of hybridizatwn 
among the Plumatellas. In 1970, the present writer also statecl on the floatoblasts 
of intermediate forms of these two species. On this material the writer considered 
a special intraspecific group of P. 1·epe·ns from the agreement of the features of. the 
statoblasts. Thereafter, the field materials from Italy and Japan were re-exammed 
in detail, and the rearing observation WJ,S continued throughout four generations. 
(a) In the reservoir, Yohee-numa, the floatoblasts varied in shape as in the 
case of the Italian material (1970, B, Fig. 4, A-D), and the feature of the capsule 
agreed always with that of P. 1·epens (1970, 13, Fig. 4, E-H). . . 
(b) The floatoblasts of the reared materials agreed With those Illustrated .m 
1970 in all the features, resembling those of P. emm·ginata in shape (1970, B, Fig. 
2, A-D). · 
(c) The appearance of the colonies ancl the clegree of incrustation of the reared 
material were of lntcrrnccllatc form. In the Italian material, the heavily Incrusted 
ectocyst and the strong keel resemble those of P. emargi>~ata. In the reared 
colonies, the keel is not so strong as that of the Italian matenal ancl the Width of 
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the zooecial tubes rather resembles that of P. 1·epens than that of P. erna1·ginata. 
(d) In some colonies in the third and the fourth generations, the following 
feature rather resembled those of P. emarginata than P. repens. 
(1) appearance of colony (2) shape of zooecial tip. (3) length and width 
of zooecial tube (4) zooecial septa (5) keel of zooecia (6) thickness of 
ectocyst (7) degrees of incrustation and chitinization 
These clonies agreed with those from Italy. 
(e) In very young stage of the colonies, a special coloration was seen at the 
dorsal side of frontal part of the zooecium. This color agrees with that of the 
young colonies of P. emarginata (Toriumi, 1971, p. 129). This coloration in the 
young colony was seen in only P. ema1·ginata. From these facts, it seems that 
this material of intermediate form is a hybrid of P. repens and P. emarginata. 
Among the different species examined, no intermediate forms were seen except 
for such hybrid as this. 
All the species examined showed marked difference in the majority or in all 
the features. The confusion of the species is caused by that all previous 
discussions were made basing on a few features without the consideration on the 
variation of these features. Sometimes the materials in one species show 
difference in a few features and sometimes, those of different species show 
resemblance between them in a few features even under the sa1ne environmental 
condition. Therefore, the consideration on the species should be made basing 
upon as many features as possible. 
There are many problems on the fresh-wster bryozoans. For example, there 
remains the Il. punctata problems. As to whether P. punctata of Kraepelin is 
synonymous with Hancock's P. punctata, and as to whether P. vesicularis is a 
synonym of P. punctata of Hancock; re-examination on the type specimens should 
be made by the comparison of all the features. 
In general, the cosmopolitan species living in fresh-water are polytypic. 
From this, it seems that the majority of the fresh-water bryozoans are polytypic 
species. The investigations on this problem and that on the variation of the 
features are insufficient at present. Rearing observation should be made toge-
ther with the field observation to solve these problems. 
SUMMARY 
1. The causes of the variation of the features are complicated and little 
difference is often seen among the materials of one intraspecific groups in a few 
features even under the same environmental condition. It is very difficult to 
discuss the species by only little difference of a few features. 
2. P.Jungosa is a synonym of the luxuriant form of P. repens. The confusion 
of the species is caused by that discussions were made basing on the difl'erence 
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of a few features. 
3. The Plumatel!as sometimes show no difference in a few features. It is very 
difficult to discuss the species only by the resemblance of a few features. 
'l. Intermediate form of P. repens and P. ema•·ginata reported in 1970 seems to 
be a hybrid of these two species. 
5. Except for such hybrid as this, no intermediate forms were seen among the 
different species examined. The different species showed marked difference 
in the majority or in all the features. 
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